coil.78'2 To find the optimal site for magnetic stimulation of the phrenic nerve roots in both normal subjects and patients the neck was flexed and the coil was placed over the spinous process of C7. The coil was then moved up and down the cervical spine in the midline until the maximum response was obtained at 80% power output. Having found and marked the optimal site for stimulation, the subjects rested for 20 minutes to avoid twitch potentiation. In all subjects maximal sniffs were performed after the magnetic or electrical stimulation to avoid twitch potentiation. Subjects were allowed to sniff at will and were given visual feedback of sniffPDI on the computer monitor.
Usually 10 sniffs were obtained. SniffPDI was taken as the largest PDI. 4 All sniffs and twitches were performed at relaxed functional residual capacity (FRC) as judged by oesophageal and transdiaphragmatic pressure traces immediately prior to the manoeuvre.
Since sniffs are a volitional test the largest sniff for each subject was accepted for analysis, whereas for twitches the mean of all acceptable twitches was used. Correlations between TwPDI and sniffPDI were sought using simple regression analysis. The lower limit of normal for both TwPDI and sniffPDI was defined as two standard deviations less than the mean observed in normal subjects.
Results
The general characteristics of all subjects and clinical diagnoses of the patients are given in table 1. Mean (SD) TwPDI following magnetic stimulation of the phrenic nerves was 31 (6) cm H20 (range 18-45) for the normal subjects and 18 (11) cm H2O (range 0-37) for the patients.
Mean (SD) sniffPDI was 132 (22) cm H20 (range 95-160) for the normal subjects and 73 (38) cm H20 (range 8-169) for the patients.
The relationship between TwPDI and sniffPDI in normal subjects and patients is shown in fig  1 (r=0.77) . ------. Our evaluation of cervical magnetic stimulation in clinical practice suggests that TwPDI invoked by this method is a valid measure of diaphragm strength which is acceptable to patients. The major advantage of magnetic stimulation is that the test is independent of patient aptitude and motivation. Because patients find it so acceptable it may be a useful technique for evaluating strategies aimed at altering muscle strength -for example, inspiratory muscle training.
In conclusion, magnetic stimulation of the phrenic nerves appears to be a clinically useful method for the detection of diaphragm weakness. It is a non-volitional and relatively easy test which has the potential to become a widely adopted method for the assessment of diaphragm strength.
